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1. Introduction
In RAN2#125bis meeting, we discussed some issues regarding protocol aspects for Ambient IoT including control plane functionality, the necessity of RRC layer, protocol stack architecture for the user plane, visibility of A-IOT commands in the AS layer, QoS differentiation and data transmission, etc. Related agreements are captured in the following [1].
Agreement 
1 RRC connection management is not supported.  FFS how the resource configuration is provided to the device (if needed based on RAN1 progress)
2 RRM L3 measurement reporting is not supported by Ambient IoT devices.
3 RAN2 assumes, AIoT devices are not required to support ASN.1 encoding/decoding.
4 Periodical System information and MIB are not supported by AIoT devices. This doesn’t preclude any RAN1 defined broadcast signals.   
5 RAN2 assumes that RRC layer is not necessary between the reader and the device.   RAN2 will continue to study the functionalities required and later discuss whether we will have: 1) a new AS protocol on top of A-IoT MAC layer; or 2) A-IoT MAC 
6 SDAP is not supported for UP protocol stack. 
7 PDCP layer is not needed.  FFS how to handle AS security (if needed pending SA3 dicsussion) and any other really needed functionalities.  
8 RLC layer is not needed.   FFS how to handle segmentation (if needed and depending on RAN1 design and upper layer packet size).  RAN2 considers segmentation and reassembly would add complexity, however further discussions are needed.  
9 No HARQ and RLC AM
10 FFS about the level of visibility required by the reader and what information is necessary for AS layer operations.  
11 RAN2 assumes that no per-packet QoS and no per-QoS flow is supported at AS level (for both UL/DL).  FFS how to handle the general QoS requirements from SA2
There exist lots of issues that need to be further discussed about the functionalities required for A-IoT devices like security related questions to SA3, the need of resource allocation, segmentation/reassembly (pending RAN1 progress), QoS handling, higher layer repetition, BSR, SR, etc. In this contribution, we would like to share our views to discuss together regarding the relevant issues. 
2. Design of user plane
[bookmark: PP12]Based on the agreements in the last meeting, SDAP, PDCP, and RLC layers are not needed for the UP protocol stack for now. To carry the data for A-IoT, at least a MAC layer is necessary. In TS 38.321 [2], the MAC sublayer supports the following functions in NR:
	-	mapping between logical channels and transport channels;
-	multiplexing of MAC SDUs from one or different logical channels onto transport blocks (TB) to be delivered to the physical layer on transport channels;
-	demultiplexing of MAC SDUs to one or different logical channels from transport blocks (TB) delivered from the physical layer on transport channels;
-	scheduling information reporting;
-	error correction through HARQ;
-	logical channel prioritization;
-	priority handling between overlapping resources of one UE;
-	radio resource selection.


[bookmark: OLE_LINK1][bookmark: OLE_LINK9]For Ambient IoT, the random access procedure should be performed in the MAC layer. Moreover, radio resource scheduling is needed upon triggering of an inventory or a command signalling. Hence, it’s necessary to have the MAC layer that matches the functions of A-IoT for data transmission. In our view, maybe a new MAC layer should be designed assuming without any other higher layers.
[bookmark: OLE_LINK7][bookmark: OLE_LINK2]Proposal 1: RAN2 to design a new MAC layer to match A-IoT characteristics.
[bookmark: OLE_LINK3]To enable the functionality of the MAC layer in NR, logical channels and transport channels need to be discussed. For Ambient IoT, since the RLC layer is not needed for now from the RAN2 perspective, the logical channel between the MAC layer and the upper layer should be further discussed by RAN2 progress. Moreover, which transport channels are essential for A-IoT depending on RAN1's decision in detail. In our view, considering the general legacy study in NR, DL-SCH and UL-SCH as transport channels are clearly applicable to A-IoT.
[bookmark: OLE_LINK8]Proposal 2: RAN2 to study the logical channel and transport channel to enable the MAC layer.
As for UL-SCH data transmission, there also exist SR and BSR features in NR. It is unnecessary to consider SR feature because devices would not be able to trigger data indication in the case of DO-DTT and DT traffic types. However, a similarly BSR procedure may be necessary in order to allocate proper amount of radio resources for A-IoT devices to complete the UL transmission. Maybe devices can provide an indication according to the device's stored energy or a granted resource.
[bookmark: OLE_LINK5]Proposal 3: RAN2 to study whether BSR feature is essential or not for Ambient IoT.
As shown in TR 38.848, the maximum message size to be received/transmitted for A-IoT is approximately 1000 bits.
	[bookmark: _Toc145960166]5.5	Maximum message size
The design target of maximum message size is approximately 1000 bits to be received by the Ambient IoT device, and approximately 1000 bits to be transmitted from the Ambient IoT device, based on the maximum application layer packet size.


[bookmark: OLE_LINK4]Based on the limited memory of A-IoT devices, the segmentation function may be not supported because it requires additional L2 buffers, which is challenging for the A-IoT devices. According to the progress of RAN1, 
There are also no specific requirements for the segmentation function yet. Therefore, we think there is no need for segmentation currently.
[bookmark: OLE_LINK15]Proposal 4: RAN2 to support the maximum message size of 1000 bits and there is no need to study segmentation functionality currently for Ambient IoT.
According to RAN1#116bis agreements [3], discussions regarding higher-layer repetition are up to RAN2. From the RAN2 perspective, AS layer repetition such as HARQ/ARQ is aimed to exclude to reduce design complexity for A-IoT. In fact, no matter in the access procedure or in the command procedure, there are many reasons resulting in response failure or response loss for A-IoT devices. In the case of access failure, the reader can trigger access again in the next access round. For the command failure, we think upper layers like the NAS layer/application layer can re-transmit the corresponding requests, which is very efficient. Thus, there is no need to support higher AS layer repetition. Details are FFS.
[bookmark: OLE_LINK12]Proposal 5: To solve the problem of D2R transmission failure, it is up to NW implementation to retransmit the requests if needed. No need to support extra higher AS layer repetition.
3. Conclusion
This contribution makes the following proposals:
Proposal 1: RAN2 to design a new MAC layer to match A-IoT characteristics.
Proposal 2: RAN2 to study the logical channel and transport channel to enable the MAC layer.
Proposal 3: RAN2 to study whether BSR feature is essential or not for Ambient IoT.
Proposal 4: RAN2 to support the maximum message size of 1000 bits and there is no need to study segmentation functionality currently for Ambient IoT.
Proposal 5: To solve the problem of D2R transmission failure, it is up to NW implementation to retransmit the requests if needed. No need to support extra higher AS layer repetition.
References
[1] [bookmark: OLE_LINK6][bookmark: _Hlk115169067][bookmark: _Ref115439951]3GPP TSG-RAN WG2 Meeting #125bis chairman notes.
[2] 3GPP TS 38.321, Medium Access Control (MAC) protocol specification (Release 18).
[3] 3GPP TSG-RAN WG1 Meeting #116bis chairman notes.
